It is well known that the cause of radiculopathy is the compression of the nerve root within the foramina which is narrowed secondary to sliding of the corpus and reduced disc height. In some patients, unroofing the foramen does not resolve this problem. We described a new decompression technique using pedicle removal and transpedicular dynamic instrumentation to stabilization the spine. We performed this operation in 2 patients and achieved very good results.
INTRODUCTION
In patients who have degenerative spondylolisthesis and isthmic spondylolisthesis with low slipping rate, radicular symptoms occur secondary to narrowed neural foramina. Nerve roots are extremely compressed between the pedicle and posterior part of the corpus vertebra 10) . Moreover, disc height reduction leads to more severe stenosis.
Classically restoring of disc height and alignment of the spine with rigid instrumentation provides a normal foraminal space and nerve root compression findings may improve 6, 9) . However, this procedures need to fusion of the segment and decreased motion in the spine. In elderly patient these operations have some potential risks such as pseudoarthrosis, adjacent segment disease and infection. Moreover, to achieve a fusion might not be possible in those old patients if there is accompanying osteoporosis. We also know that if the patient has no sign of sagittal balance problem, it is not necessary to restore the alignment of the spine with a major surgery as spinal fusion.
We know that new technologies lead new surgical techniques as motion preservation in lumbar spine. The dynamic instrumentation systems allow enough stabilization while preventing fusion-related complications. In this technical note, we describe to create a wide neural foramen with pedicle removal to decompress the nerve roots and dynamic instrumentation for stabilization of spine. We performed this operation in 2 patients with spondylolisthesis. Surgical decompression technique in this article is also suitable for performing the dynamic stabilization to prevent pseudoarthrosis.
CASE REPORT

Illustrative Case
A 45-year-old woman was admitted with complaints of back and both leg pain for 6 months. The patient does not feel pain in lying position. However when she attempts to walking, she feels severe pain on her buttocks and legs. Neurologic examination was normal.
Magnetic resonance imaging (MRI) scan and computed tomography (CT) revealed grade II spondylolisthesis at L5-S1 level. The disc height was severely decreased and Modic changes were also observed. Both L5 nerve roots were compressed in narrowed foramens (Fig. 1 ). The compression of nerve roots between the vertebral corpus with disc remnants and L5 pedicle was also shown in diagram (Fig. 2 ). There was not any sign of coronal imbalance on X-ray of the patient. We performed our decompression and stabilization technique and the patient was discharged 3 days after surgery without any complaints.
Surgical Technique
The patient was operated in prone position with the general anesthesia. Operation level was determined with fluoroscopy. Midline skin incision was performed and L5 lamina was exposed following bilateral paravertebral muscle dissection. The L5 lamina was removed and bilateral L5 and S1 nerve roots were explored. Gill's procedure was considered ineffective for this patient because L5 nerve roots were extremely compressed between the vertebral corpus with disc remnants and L5 pedicle bilaterally 4, 5) . The L5 pedicles were removed with high speed drill using the surgical microscope and a new and large fora men was created between L4 and S1 pedicles (Fig. 3) . Then, nerve roots were replaced in this enlarged area. Osteotomy was not considered since there was no spinal balance problem. Moreover, L4-S1 bilaterally dynamic stabilization was performed and operation was completed (Fig. 4) . A postoperative CT scan disclosed the created enlarged neural foramina (Fig. 5) .
DISCUSSION
Spondylolisthesis is one of the reasons of low back and leg pain with most often compression of L4, L5, and S1 nerve roots 7) . The nerve root compression within the foramina is the main problem in patients with spondylolisthesis who has radicular signs. Especially in patients who have degenerative sponLumbar Pediclectomy for Nerve Root Decompression Korean J Spine 13(1) March 2016 39 dylolisthesis or low-grade dysplastic type spondylolisthesis, foraminal stenosis gets worse in time due to disruption of the disc. The volume of the foraminal space starts to decrease when sliding of vertebra begins, and this decrease gets worse in time with destruction of the disc 2, 8) . Thus, all these changes lead to pain and numbness after the decrease of foraminal volume and compression of the nerve root.
In this techniquLe, removing of the pedicles in both sides will give extra place to the nerve roots via additionally unroofing the neural foramens. The removal of the lamina and inferior facet joints together with the pedicle leads to decompression of both upper and lower nerve roots.
In patients who have degenerative spondylolisthesis or spondylolisthesis with low severity index, stabilization can be provided using with any transpedicular dynamic stabilization systems if they have spontaneous fusion in slipped segment. The pedicles of the L4 vertebra are used for screw insertion for patients who have L5-S1 spondylolisthesis.
In classical approach, to restore the disc height and realignment of the motion segment with Interbody fusion and posterior transpedicular instrumentation may solve the problem. We know that, in elderly patient these operations have potential risks as pseudoarthrosis, infection and adjacent segment disease. The presence of osteoporosis is also a problem to achieve a solid fusion in those patients. Moreover, if the patients have no balance problem in both degenerative spondylolisthesis and low-dysplastic developmental spondylolisthesis, restoration of the alignment is not necessary. In these patients, the nerve roots still get crushed in the foramens, and the problem still persists even sometimes worsens. It is known that, spontaneous fusion occurs between the bodies of vertebra over the years in some patients. Gill's procedure has been proposed in such cases, however only unroofing the foramens do not resolve the problem because of the compression between the pedicle, and posterior part of thevertebra 1) . The fusion surgery is also suitable in these patients after pedicle and facet removal for decompression. However, this is a simple and safe operation when one compares with fusion procedures. Advantages of this technique are early mobilization, less painful period and participation in social life in a short time. Hospital cost is also low than fusion operations. The dynamic stabilization instead of fusion also prevents the risks pseudoarthrosis and adjacent segment disease in these patients 3) . We believe that this procedure is suitable as an alternative surgical technique in patients who have degenerative spondylolisthesis or low-grade dysplastic type spondylolisthesis with radicular signs secondary to nerve root compression in decreased neural foramina.
CONCLUSION
The decrease in disc height causes compression of nerve root in neural foramen and this leads clinical symptoms. The drilling of pedicle increases neural foraminal height therefore allows nerve root decompression. The application of posterior dynamic stabilization to support posterior tension band together with decompression procedure offers the optimal physiologic treatment modality.
